Industry and used without purification. Toluene (>99%) was purchased from nacalai tesque and stored over 4Å MS pellets. Acetonitrile (dehydrated) were purchased from Wako Pure Chemical Industries and used without purification.
Preparation of Catalyst 1b

OH Ad Ad
3,5-Di(adamantan-1-yl)phenol
To a solution of 3,5-di(adamantan-1-yl)anisole 2 (376.6 mg, 1.0 mmol) in CH 2 Cl 2 (3 mL) was dropwise added boron tribromide (95 μL, 1.0 mmol) at rt. The mixture was stirred at rt for 1 h and poured into iced water. The organic layer was separated and the aqueous phase was extracted with ethyl acetate (3 × 30 mL). The combined organic layers were washed with water and brine, dried over Na 2 SO 4 , filtered, and concentrated under vacuum. The crude product (362.8 mg) was sufficiently pure for the next step. 
3,5-Di(adamantan-1-yl)phenyl triflate
To a solution of 3,5-di(adamantan-1-yl)phenol (145.0 mg, 0.4 mmol) in pyridine (2 mL) was dropwise added Tf 2 O (117 μL, 0.70 mmol) at 0 °C over 15 min. The mixture was stirred at rt for 22 h and poured into iced water (30 mL). The mixture was extracted with ethyl acetate (3 × 30 mL). The combined organic layers were washed with water, 2M HCl, and brine, dried over MgSO 4 , filtered, and concentrated under vacuum. The residue was purified by column chromatography on silica gel (SiO 2 4 g, CH 2 Cl 2 ) to give 3,5-di(adamantan-1-yl)phenyl triflate (192.5 mg, 97%). then replaced with carbon monoxide using a balloon. The mixture was stirred at 80 °C for 7 h and poured into water (30 mL). The mixture was extracted with ethyl acetate (3 × 50 mL). The combined organic layers were washed with brine, dried over Na 2 SO 4 , filtered, and concentrated under vacuum. The residue was purified by column chromatography on silica gel (SiO 2 4 g, CH 2 Cl 2 ) to give methyl 3,5-di(adamantan-1-yl)benzoate (192.5 mg, >99% 
(R,R)-O-3,5-Di(adamantan-1-yl)benzoyltartaric acid (1b)
To a solution of dibenzyl (R,R)-O-3,5-di(adamantan-1-yl)benzoyltartrate (105.0 mg, 0.15 mmol) in AcOEt (4.5 mL) under argon atmosphere, was added 10% palladium on charcoal (10.5 mg). The argon was replaced by hydrogen gas using a balloon and the reaction mixture was stirred at rt for 4 h. The mixture was filtered through a Celite pad. The filtrate was concentrated under vacuum to give (R,R)-O-3,5-di(adamantan-1-yl)benzoyltartaric acid (1b) as colorless solid (78.6 mg, quant According to the general procedure, the reaction of chalcone (2a) (62.5 mg) and diboron 3a (81.3 mg) at 50 °C for 24 h gave adduct 4a (46.0 mg, 68%, 78% ee (R)). The spectral data were consistent with the literature. 3 The absolute configuration was determined to be R in comparison with HPLC data. According to the general procedure, the reaction of (E)-3-(4-bromophenyl)-1-phenylprop-2-en-1-one (2b) (86.1 mg) and diboron 3a (81.3 mg) at 50 °C for 24 h gave adduct 4b (30.0 mg, 33%, 70% ee (R)). The spectral data were consistent with the literature. 3 The absolute configuration was determined to be R in comparison with HPLC data. 
S-6
Ph O OH
OMe
(R)-3-Hydroxy-3-(4-methoxyphenyl)-1-phenylpropan-1-one (4c)
According to the general procedure, the reaction of (E)-3-(4-methoxyphenyl)-1-phenylprop-2-en-1-one (2c) (71.5 mg) and diboron 3a (81.1 mg) at 50 °C for 24 h gave adduct 4c (60.0 mg, 78%, 76% ee (R)). The spectral data were consistent with the literature. 3 The absolute configuration was determined to be R in comparison with HPLC data. 
Ph O OH (R)-3-Hydroxy-3-(naphthalene-1-yl)-1-phenylpropan-1-one (4d)
According to the general procedure, the reaction of (E)-3-(naphthalen-1-yl)-1-phenylprop-2-en-1-one (2d) (77.5 mg) and diboron 3a (81.3 mg) at 50 °C for 24 h gave adduct 4d (35.0 mg, 42%, 49% ee (R)). The spectral data were consistent with the literature. 3 The absolute configuration was determined to be R in comparison with HPLC data. According to the general procedure, the reaction of (E)-4-methyl-1-phenylpent-2-en-1-one (2e) (52.3 mg) and diboron 3a (81.3 mg) at 50 °C for 24 h gave adduct 4e (5.0 mg, 8%, 71 ee (R)). The spectral data were consistent with the literature. 4 The absolute configuration was determined to be R in comparison with HPLC data. 1-(4-Bromophenyl)-3-hydroxy-3-phenylpropan-1-one (4f) 
S-7
According to the general procedure, the reaction of (E)-1-(4-bromophenyl)-3-phenylprop-2-en-1-one (2f) (86.1 mg) and diboron 3a (81.3 mg) at 50 °C for 24 h gave adduct 4f (33.3 mg, 36%, 75% ee (R)). The spectral data were consistent with the literature. 3-Hydroxy-1-(4-methoxyphenyl)-3-phenylpropan-1-one (4g) According to the general procedure, the reaction of (E)-1-(4-methoxyphenyl)-3-phenylprop-2-en-1-one (2g) (71.5 mg) and diboron 3a (81.3 mg) at 50 °C for 24 h gave adduct 4g (22.0 mg, 28%, 79% ee (R)). The spectral data were consistent with the literature. 3 The absolute configuration was determined to be R in comparison with HPLC data. 
Synthesis of β β-Boryl Ketone 5a
A 20-mL, screw-top test tube charged with MgSO 4 (90 mg) was dried under vacuum using heating gun. After cooling to rt under argon atmosphere, chalcone 2a (63.0 mg, 0.3 mmol), catalyst 1b (15.9 mg, 10 mol %), and acetonitrile (1 mL) were successively added to the test tube. After stirring at rt for 30 min, bis(neopentyl glycolate)diboron (3a) (81.5 mg, 0.36 mmol) and benzoic acid (43.5 mg, 0.36 mmol) were added to the mixture. The mixture was heated at 50 °C for 24 h, cooled to rt, and filtered through a Celite pad with ethyl acetate (30 mL). The filtrate was washed with sat. aqueous NaHCO 3 (2 × 10 mL) and brine (1 × 10 mL). The organic layer was dried over anhydrous Na 2 SO 4 , filtered, and concentrated under vacuum. The residue was purified by column chromatography on silica gel (SiO 2 2.2 g, Hex/AcOEt = 20/1 to 5/1) to give an adduct 5a as viscous oil (61.4 mg, 64% yield, 79% ee (R)). 
NMR Experiments for the Reaction of Diboron 3a with Catalyst 1a
A 50-mL, 2-necked flask charged with MgSO 4 (90 mg) was dried under vacuum using heating gun. After cooling to rt under argon atmosphere, catalyst 1a (11.1 mg, 0.03 mmol) and CD 3 CN (1 mL) were successively added to the flask. After stirring at rt for 2 h, bis(neopentyl glycolate)diboron (3a) (6.8 mg, 0.03 mmol) was added to the mixture. After stirring for 5 min, the solution together with small particles of MgSO 4 were transferred via a cannula to a rubber septa-cupped NMR tube including a BF 3 ·OEt 2 capillary under argon atmosphere. The NMR tube was heated at 50 °C and the reaction was monitored by 1 H-and 11 B-NMR spectroscopy after 30 min, 2 h, and 9h. However no significant change was observed. The 11 B-NMR spectra after 9 h is shown bellow. 
